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SUMMARY – Th e aim of the study was to compare thoracic epidural analgesia (TEA) and intra-
venous patient-controlled analgesia (IV-PCA) after open colorectal cancer surgery. Th is prospective 
study included sixty patients scheduled for elective open colorectal surgery and randomized to either 
postoperative IV-PCA with morphine (n=30) or TEA with a mixture of levobupivacaine, fentanyl and 
adrenaline (n=30). Th e primary outcome was return of bowel function. Th e secondary outcome was 
quality of postoperative analgesia at rest, on coughing and during mobilization. Intermediate out-
comes included patient satisfaction, time out of bed, rate of side eff ects and postoperative complica-
tions, and time of discharge. Recovery of postoperative ileus occurred sooner (p<0.001) and resump-
tion of dietary intake was achieved earlier (p<0.001) in TEA group. Intensity of pain during the first 
3 postoperative days was significantly lower at rest, on coughing and during mobilization (p<0.001), 
and mobilization was much more effi  cient (p<0.005) in TEA than in IV-PCA group. Satisfaction 
scores were better in TEA group (p<0.001). Nausea, sedation and postoperative delirium occurred less 
frequently in TEA group (p<0.05, p<0.001 and p<0.05, respectively). TEA demonstrated signifi -
cantly better eff ectiveness than IV-PCA after open colorectal cancer surgery and had a positive impact 
on bowel function, dietary intake, patient satisfaction and early mobilization. Th e results of this study 
demonstrated the importance of implementation of TEA as a preferred method for postoperative pain 
control after major open colorectal surgery.
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Introduction
Open colorectal surgery induces severe and pro-
longed postoperative pain, especially during mobiliza-
tion, which does not only reduce comfort but can also 
lead to serious local and systemic complications. Inef-
fective postoperative analgesia after colorectal surgery 
has been found to prolong postoperative ileus, immo-
bilization, sleep disorders and fatigue, and may delay 
hospital discharge1.
Th oracic epidural analgesia (TEA) is the gold stan-
dard for providing analgesia after open colorectal sur-
gery. Data from numerous randomized controlled 
studies and meta-analysis show that compared with 
other analgesia techniques, epidural analgesia (EA) 
provides superior pain control after open colorectal 
surgery2-4. EA also reduces postoperative mortality 
and improves a multitude of cardiovascular, respiratory 
and gastrointestinal morbidity endpoints5, decreases 
duration of postoperative ileus3,4,6, reduces postopera-
tive surgical stress7, and improves clinical outcomes8, 
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functional recovery9 and perioperative quality of life10. 
Few clinical investigations of EA during colorectal 
cancer surgery showed that EA could reduce the 
chance of cancer metastasis and provide better overall 
survival11-13.
Th e use of EA after colorectal resections is well es-
tablished in hospitals of central and northern Europe. 
Th e survey by Hasanberg et al. has shown that EA is 
routinely used in 74% of Austrian and 78% of German 
hospitals after colorectal resections14,15. In northern 
Europe, over 85% of anesthesiologists use EA routine-
ly in standard colorectal cancer operations16. Despite 
the concepts of perioperative pain management and 
advances in the knowledge of TEA after major 
colorectal surgery, TEA is rarely used for postoperative 
pain control in clinical settings in southeast Europe. 
Intravenous (iv) boluses of opioids remain the most 
common treatment of intensive postoperative pain in 
some countries, so a large number of patients still suf-
fer from unacceptable pain after surgery.
Th e purpose of our study was to compare TEA and 
intravenous patient-controlled analgesia (IV-PCA) 
after open colorectal cancer surgery and to evaluate re-
covery of gastrointestinal function, nutritional intake, 
pain intensity, patient satisfaction, time out of bed, rate 
of postoperative complications and side eff ects, and 
length of hospital stay. By reviewing our own practices, 
our objective is to identify and promote the more ef-
fective pain strategies within our own resources.
Patients and Methods
We performed a prospective, randomized, con-
trolled clinical study in adult patients undergoing elec-
tive open colorectal resection at Oncology Institute of 
Vojvodina in Sremska Kamenica. Sixty colorectal can-
cer patients were randomized to either postoperative 
IV-PCA with morphine (n=30) or TEA with a mix-
ture of levobupivacaine, fentanyl and adrenaline 
(n=30). Th e study was approved by the institutional 
ethics committee.
Inclusion criteria were the American Society of 
Anesthesiologists (ASA) physical status I-III, signed 
informed consent to participate in the study, and elec-
tive open colorectal cancer surgery performed. Exclu-
sion criteria included contraindication to placement of 
an epidural catheter and use of nonsteroidal anti-in-
fl ammatory drugs (NSAIDs), history of allergy to lo-
cal anesthetics, NSAIDs or opioids, alcohol or drug 
abuse, pregnancy, palliative surgery, patient refusal and 
inability to communicate or understand the purpose of 
the study.
Preoperative care
Patients received standardized instructions about 
the surgical procedure, perioperative program, and 
written and verbal instructions for use of IV-PCA and 
TEA. All 60 patients agreed to participate in the study. 
After obtaining their informed written consent to par-
ticipate in the study, randomization was carried out by 
permuted-block randomization where the block size 
was four (patients were randomized to either postop-
erative IV-PCA with morphine or TEA with a mix-
ture of levobupivacaine, fentanyl and adrenaline). Al-
though the patients were not blinded, they were not 
aware of the study hypothesis, and both IV-PCA and 
TEA groups were equally attractive to them.
Routine mechanical bowel preparation consisted of 
a clear liquid diet and polyethylene glycol electrolyte 
lavage solution performed 2 days before surgery. Pro-
phylactic antibiotics were administered (metronida-
zole 3x400 mg, orally on the day before surgery and 
metronidazole 500 mg and cefazolin 1 g, iv 30 min 
before the skin incision). In the evening before surgery, 
all patients received once-daily subcutaneous dose of 
low-molecular-weight heparin (0.4 mL nadroparin) 
for prevention of venous thromboembolism.
All operations were performed in the morning 
hours by the same surgical and anesthesiological team. 
No premedication was administered.
Th e TEA group
In the TEA group, epidural block was established 
before general anesthesia, epidural catheters were 
placed between the T8 and T12 interspaces. If there 
were no signs of intravascular or intrathecal catheter 
position, levobupivacaine 0.5% was injected through 
the epidural catheter in divided doses to a maximum 
of 0.1-0.15 mL/kg to produce bilateral segmental sen-
sory block to ice and pinprick between T4 and S5 der-
matomes. Neural blockade was maintained during sur-
gery with additional 5 mL of levobupivacaine 0.25% 
administered hourly.
Light general anesthesia included induction with 
propofol 2-2.5 mg/kg, fentanyl 100 μg, atracurium 0.5 
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mg/kg and maintenance with 0.6%-0.8% end-tidal 
isofl urane as needed to treat evidence of inadequate 
anesthesia and to maintain arterial blood pressure 
(BP) and heart rate (HR) within 30% of preoperative 
baseline values. Muscle relaxation was provided by an 
injection of atracurium using train-of-four monitor-
ing. Patients were ventilated with a 50% oxygen/air 
mixture.
Epidural infusion of levobupivacaine 1 mg/mL 
with fentanyl 3 μg/mL and adrenaline 2 μg/mL at a 
rate between 5 and 10 mL/h was started at the end of 
surgery and continued for up to postoperative day 
(POD) 3.
Th e segmental sensory level of analgesia was as-
sessed 4 h after the end of surgery and then twice dai-
ly by the acute pain team, and the infusion was ad-
justed to maintain sensory block between T7 and L3. 
If the visual analog scale (VAS; 0-10 cm) at rest was 
greater than 5, the rate of infusion was increased to a 
maximum of 15 mL/h or the concentration of levobu-
pivacaine increased to 2 mg/mL with the infusion rate 
decreased to 8 mL/h. If epidural block did not provide 
adequate analgesia, the patient continued to be includ-
ed in the intention-to-treat analysis, but was excluded 
from the study. Neurologic profi le was performed on a 
daily basis to assess sensory and motor defi cit. Th e epi-
dural site was inspected for signs of infection.
Th e IV-PCA group
In the IV-PCA group, patients received general 
 anesthesia consisting of propofol 2-2.5 mg/kg, 200 μg 
fentanyl, atracurium 0.5 mg/kg and 1%-1.4% end-
tidal isofl urane, as needed to treat evidence of inade-
quate anesthesia and to maintain BP and HR within 
30% of preoperative baseline values. Muscle relaxation 
was provided by an injection of atracurium using train-
of-four monitoring. Patients were ventilated with a 
50% oxygen/air mixture.
On arrival to the Intensive Care Unit (ICU), pa-
tients received a bolus of iv morphine (5 mg), and 
PCA device (CADD-Legacy PCA Model 6300, 
SIMS Deltec, Inc., St. Paul, Minnesota, USA) was 
then connected. Th e rate of infusion of iv morphine 
was set up at a bolus dose of 1-2 mg, lockout interval 
of 8 min, max 3 doses/h, with no background infusion. 
If VAS at rest was greater than 5, the lockout interval 
was reduced to 6 minutes, max 4 doses/h. If inadequate 
analgesia persisted, the bolus dose was increased in 0.5 
mg increments every second hour. PCA was discon-
tinued on POD 3.
Postoperative care
Clinical examination was performed twice a day on 
the fi rst 4 POD. Safety variables such as degree of 
 sedation, respiratory rate, HR, BP, SpO
2 
and body 
temperature were closely monitored. Routine labora-
tory tests were taken throughout the study. Oxygen 
therapy (30%, nasal catheter) was provided to all pa-
tients during the fi rst 24 h.
Nasogastric tubes (NGT) were removed on the 
morning after surgery. From then, patients were of-
fered clear or full liquids. Patients were allowed only 
sips of water on POD 1, and a full fl uid diet was of-
fered to both groups on POD 2. Th e protocol specifi ed 
that metoclopramide was the preferred antiemetic 
medication. Prophylactic antiemetic treatment was not 
permitted. In case of protracted vomiting, ileus and 
distended abdomen, the diet was discontinued and iv 
fl uids were provided. Antinausea and vomiting therapy 
was administered, and NGT was inserted to decom-
press the stomach.
Ketorolac iv was given to both groups as a supple-
mentary analgesic. Th e fi rst dose (30 mg) was admin-
istered on patient arrival at the ICU. Ketorolac 15 mg 
was subsequently administered three times per day for 
72 h. After 72 h, patients received oral ibuprofen 400 
mg four times per day until discharge or up to POD 6.
All patients in both groups were encouraged, but 
not forced, by the ward nurse to mobilize by sitting in 
a chair and walking from POD 1.
Data were collected daily (at 8 AM, 12 AM, and 8 
PM during the fi rst 3 POD) by a research assistant 
unaware of the hypothesis to be tested. Patient bowel 
function (time to fi rst bowel movement), food intake, 
quality of analgesia at rest, on coughing and during 
mobilization (VAS; 0-10; 0 = no pain and 10 = the 
worst imaginable pain), patient satisfaction with post-
operative analgesia (excellent = 3, good = 2, fair = 1, 
poor = 0); sedation scores (wide awake = 0; mildly 
sleepy and responsive to verbal command = 1; moder-
ately sleepy and responsive to nociceptive stimulation 
= 2; extremely sleepy and unresponsive to nociceptive 
stimulation = 3), time out of bed, either sitting or 
walking, perioperative complication rate, side eff ects 
(hypotension, bradycardia, nausea, vomiting, pruritus, 
respiratory depression), and readiness for discharge 
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were recorded. In TEA group, the segmental sensory 
level of analgesia and motor block (Bromage scale; 1 = 
no motor block, 2 = knee blocked and mobility of an-
kle preserved, 3 = mobility of ankle diffi  cult, 4 = knee 
and ankle blocked) were assessed. Postoperative com-
plications were fully documented and diagnosed ac-
cording to clinical and laboratory criteria. Treatment 
for perioperative complications was standardized. 
Postoperative delirium was diagnosed with the Confu-
sion Assessment Method (CAM) and Diagnostic and 
Statistical Manual of Mental Disorders, fourth edition 
criteria for delirium.
Patients were visited each morning by the surgical 
team that was responsible for patient postoperative 
care and was unaware of the results of clinical or objec-
tive assessments.
Results
Perioperative anesthesia and surgical care
All enrolled patients completed the study. Demo-
graphic characteristics and clinical data related to pre-
operative health status were similar in the two groups 
(Table 1). Th ere was no signifi cant diff erence between 
the two groups in terms of type and duration of sur-
gery, amount of blood loss and blood transfused, and 
length of hospital stay (Table 2).
Intraoperative complications occurred in the same 
number of patients in the two groups (TEA group – 3 
patients with hypotension and 1 patient with brady-
cardia; and IV-PCA group – 1 patient with ventricular 
extrasystoles, 2 patients with bradycardia and 1 patient 
with hypotension).
Th ere was no signifi cant between-group diff erence 
according to postoperative complications except for 
postoperative delirium. Th e incidence of postoperative 
delirium requiring pharmacological intervention was 
signifi cantly greater in IV-PCA group during 3 POD 
(Table 2). Th ere were no epidural failures (dislodge-
ment, leak, disconnection) during the intraoperative 
and postoperative period.
Gastrointestinal function
Recovery of postoperative ileus occurred sooner in 
TEA group. Bowel movements were reestablished in 
the fi rst 48 h in 86.7% of patients in TEA group and 
in 36.7% of patients in IV-PCA group (p<0.001). Th e 
mean time from surgery to fi rst bowel movements was 
26.80±4.916 h in TEA group and 42.60±11.723 h in 
IV-PCA group. Th is diff erence reached statistical sig-
nifi cance (t=-6.808; p=0.000).
Similarly, resumption of dietary intake was achieved 
earlier (p<0.05) in TEA group. In TEA group, 10 
(33.3%) patients started with semisolid food in the 
fi rst 48 h and the remaining 20 (66.7%) in 72 h after 
surgery. Th is is in contrast with PCA group, where 10 
(33.3%) patients started with semisolid food in the 
fi rst 72 h, 18 (60%) in 96 h, and 2 (6.7%) patients no 
sooner than 120 h.
Postoperative pain relief and satisfaction scores
Pain intensity was significantly lower at rest, on 
coughing and during mobilization in TEA group 
compared with IV-PCA group during the fi rst 3 
POD (p<0.001) (Figs. 1-3). Satisfaction scores were 
significantly better in TEA group compared with 
IV-PCA group during the fi rst 3 POD (p<0.001) 
(Table 3).


























Values are mean ± standard deviation or median (95% confi dence 
interval); statistical tests included Student’s t-test for parametric 
variables or Pearson c2-test for categorical variables; PCA = pa-
tient-controlled anesthesia; TEA = thoracic epidural anesthesia; 
ASA = American Society of Anesthesiologists status; NS = nonsig-
nifi cant
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Table 2. Surgical and hospital processes in the two study groups
Variable IV-PCA group (n=30) TEA group (n=30) p 
Type of surgery: NS
right hemicolectomy 5 4
left hemicolectomy 2 2
sigmoid resection 4 4
low anterior resection 13 14
abdominoperineal resection 5 5
Hartmann resection 1 1
Duration of surgery (min) 130.50±28.538 141.50±31.735 NS
Blood loss (mL) 343.33±222.344 313.33±216.131 NS
Transfusion (patients) 6 6 NS
Intraoperative complications 4 4 NS
Postoperative complications
Ileus 0 1 NS
Perineal infection 0 1 NS
Pleural eff usion 2 0 NS
Distended abdomen 1 0 NS
Postoperative delirium 6 0 p=0.01
Length of hospital stay (days) 9.23±1.794 9.13±2.501 NS
Values are mean ± standard deviation or median (95% confi dence interval); statistical tests included Student’s 
t-test for parametric variables or Pearson c2-test for categorical variables; PCA = patient-controlled anesthe-
sia; TEA = thoracic epidural anesthesia; NS = nonsignifi cant
VAS = visual analog scale; POD = postoperative day
Fig. 1. Comparison of visual analog scale (VAS) at rest 
between thoracic epidural (TEA) and intravenous 
patient-controlled (IV-PCA) groups on the fi rst three 
postoperative days.
VAS = visual analog scale; POD = postoperative day
Fig. 2. Comparison of visual analog scale (VAS) on 
coughing between thoracic epidural (TEA) and 
intravenous patient-controlled (IV-PCA) group on the 
fi rst three postoperative days.
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Postoperative time out of bed
Mobilization was much more effi  cient in TEA 
group than in IV-PCA group (p<0.005) (Figs. 4 and 5).
Side eff ects
Th ere was no signifi cant diff erence between the 
two groups in terms of side eff ects, except for nausea 
and sedation. Th e incidence of nausea was signifi cantly 
greater in IV-PCA group during POD 1. Th e levels of 
sedation were significantly lower in TEA group com-
pared with IV-PCA group during the fi rst 3 POD 
(p<0.001). Th e Bromage score was 1 in all TEA pa-
tients during 3 POD.
Discussion
Pain, increased sympathetic tone, use of systemic 
opioid analgesia and intestinal neuroinfl ammatory 
processes negatively aff ect gastrointestinal motility 
and prolong the duration of postoperative ileus. Ac-
cording to the results of our study, recovery of postop-
erative ileus occurred signifi cantly sooner in TEA 
group than in IV-PCA group. Th e mean time from 
surgery to bowel movements was 26.80±4.916 h in 
TEA group and 42.60±11.723 h in IV-PCA group 
(p<0.001).
Shortening the duration of postoperative ileus in-
creases patient comfort and accelerates initiation of 
oral feeding. Resumption of dietary intake was 
achieved earlier (p<0.05) in TEA group compared 
with IV-PCA group.
Earlier restoration of gastrointestinal function in 
TEA group recorded in our study is in agreement with 
most previous fi ndings. Well designed randomized 
controlled trials have shown that TEA reduces dura-
tion of postoperative ileus compared with systemic 
opioid analgesia after open colorectal surgery4,6,10,17-19.
VAS = visual analog scale; POD = postoperative day
Fig. 3. Comparison of visual analog scale (VAS) on 
walking between thoracic epidural (TEA) and 
intravenous patient-controlled (IV-PCA) group on the 
fi rst three postoperative days.
Table 3. Patient satisfaction scores
Satisfaction score
IV-PCA group (n=30) TEA group (n=30)
p value
n % n %
POD 1 Excellent 8 26.7 27 90
p<0.001
Good 20 66.7 3 10
Fair 2 6.7 0 0
Poor 0 0 0 0
POD 2 Excellent 7 23.3 30 100
p<0.001
Good 22 73.3 0 0
Fair 1 3.3 0 0
Poor 0 0 0 0
POD 3 Excellent 12 40 30 100
p<0.001
Good 17 56.7 0 0
Fair 1 3.3 0 0
Poor 0 0 0 0
Statistical test used was Mann-Whitney test; POD = postoperative day
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Carli et al.4 investigated the eff ect of TEA on gas-
trointestinal function after colorectal surgery and their 
results showed that the mean time intervals from sur-
gery to fi rst fl atus occurred earlier in patients with 
TEA compared with IV-PCA (1.9±0.6 days vs. 
3.6±1.5 days; p<0.01). Basse et al.20 included EA with 
local anesthetic plus an opioid as part of an accelerated 
recovery program after colorectal surgery, also involv-
ing early oral feeding and mobilization, similar to our 
study. According to their results, bowel motions were 
reestablished within 48 h in 94% of patients after open 
sigmoidectomy21, and in 70%-95% after colonic resec-
tions20. Th e mean time needed for establishment of 
gastrointestinal motility in our study was shorter than 
in either of the above surveys. In contrast, Paulsen et 
al.22 conclude that TEA does not off er signifi cant ad-
vantage over IV-PCA in return of bowel function.
Although a number of studies were examining the 
eff ects of EA on gastrointestinal motility after abdom-
inal surgery during the last two decades, benefi t such 
as better gastrointestinal function is likely but diffi  cult 
to prove. Diff erences in study design, epidural drug 
regimens with or without opioids, technique of EA 
and surgical procedures complicate comparison and 
interpretation of data.
Results of meta-analyses showed that EA acceler-
ated recovery of intestinal function after abdominal 
surgery, as well as subsets of studies in colorectal sur-
gery3,23. Faster resolution of postoperative ileus after 
major open surgery has been attributed to sympathetic 
block, superior pain therapy and reduced opioid con-
sumption6,24. Pain itself may inhibit bowel motility; 
many of the studies that found earlier recovery of 
 bowel motility with EA also found that pain control 
was superior with EA4,6,25. Eff ective analgesia reduces 
the need for parenteral administration of opioids, thus 
avoiding their negative infl uence on peristalsis. Be-
sides improving gastrointestinal function, TEA reduc-
es the incidence of unpleasant symptoms such as nau-
sea and vomiting, and thus accelerates the introduction 
of regular oral diet, which also accelerates gastrointes-
tinal function recovery.
Th e goal of postoperative pain management is to 
reduce or eliminate pain and discomfort with a mini-
mum of side eff ects. Provision of pain relief allows pa-
tients to cough, breathe deeply, allows early introduc-
tion of oral feeding and faster and more effi  cient mo-
bilization. Eff ective analgesia has a potential to im-
prove postoperative recovery and outcomes, and has 
long-lasting positive eff ects on functional capacity and 
quality of life of patients.
According to the results of our study, TEA with 
levobupivacaine, fentanyl and adrenaline provides 
 signifi cantly better analgesia compared to morphine 
IV-PCA. During the fi rst 3 POD, pain intensity was 
significantly lower at rest, on coughing and during 
POD = postoperative day
Fig. 4. Comparison of time (min) patients spent sitting 
between thoracic epidural (TEA) and intravenous 
patient-controlled (IV-PCA) group on the fi rst three 
postoperative days.
POD = postoperative day
Fig. 5. Comparison of time (min) patients spent walking 
between thoracic epidural (TEA) and intravenous 
patient-controlled (IV-PCA) group on the fi rst three 
postoperative days.
Dragana Radovanović et al. Th oracic epidural vs. intravenous patient-controlled analgesia
Acta Clin Croat, Vol. 56, No. 2, 2017 251
mobilization in TEA group compared with IV-PCA 
group (p<0.001).
Epidural analgesia has been widely found to be the 
most eff ective method of pain relief, both at rest and 
on movement, after major surgical procedures19,26-28. 
Th e majority of studies involving open colorectal sur-
gery4,6,10,18,22 have reported that TEA with local anes-
thetics, with or without opioids, provides superior 
postoperative analgesia and reduces the frequency of 
moderate and intense pain, especially during mobiliza-
tion compared with IV-PCA opioids. Th e addition of 
epidural opioid to epidural local anesthetic after major 
abdominal surgery has an adjunctive benefi t compared 
with local anesthetic alone6. In contrast, results pub-
lished by Zutshi et al.29 show that TEA off ered no ad-
vantage over PCA for patients undergoing major in-
testinal resections, who are on a fast-track postopera-
tive care plan.
Th e most common reason for dissatisfaction of pa-
tients is inadequate analgesia, so patient satisfaction 
has become an indicator of the quality of medical care. 
In our study, patients reported a high level of satisfac-
tion with postoperative pain management. Patients in 
TEA group were signifi cantly more satisfi ed with an-
algesia compared with patients in IV-PCA group dur-
ing all 3 POD. In TEA group, 90% of patients on 
POD 1 and 100% on POD 2 and POD 3 rated anal-
gesia as excellent. Th e results of most studies have 
shown that EA provides greater patient satisfaction 
with analgesia compared with parenteral opioids and 
improves the quality of life10,30. Carli et al.10 evaluated 
the quality of life using the SF-36 (Th e Short Form 
Health Survey) questionnaire in patients after elective 
colorectal surgery. Th ey found that TEA provided su-
perior quality of pain relief compared with IV-PCA, 
with long-lasting eff ects on exercise capacity and 
health-related quality of life. In contrast, according to 
Zutshi et al.29, TEA does not improve the quality of 
life compared to IV-PCA. Results of a meta-analysis 
published by Werawatganon et al.31 show that there 
was no signifi cant diff erence in patient satisfaction 
with analgesia after intra-abdominal operations be-
tween patients receiving opioid IV-PCA and EA. Al-
though the results of diff erent studies vary, eff ective 
analgesia provided with TEA certainly increases pa-
tient satisfaction and improves the quality of life.
A benefi cial eff ect of EA after colorectal surgery is 
optimal pain relief provided not only at rest but also 
during mobilization6. It made possible for the patients 
with EA to be out of bed for a greater period of time. 
Because of the relation between pain, gastrointestinal 
motility and mobilization, measuring the time spent 
out of bed was considered a key parameter in this 
study.
According to our results, patients with TEA were 
able to perform physical activity (sitting, standing and 
walking with support) during all 3 POD for a signifi -
cantly longer time compared to patients with IV-PCA. 
Unfortunately, little data are available on the eff ect of 
mobilization on the speed and quality of recovery of 
patients after colorectal surgery, probably because an-
algesia is not always eff ective enough to be able to start 
early rehabilitation programs. According to the results 
of a study performed by Carli et al.10, during the fi rst 4 
POD patients with TEA spent between 2 h and 5 h 
out of bed, most of the time walking. In contrast, in the 
IV-PCA group, the value of VAS in motion was sig-
nifi cantly higher and patients spent much of their time 
out of bed, sitting rather than walking. Basse et al.20 
report on daily mobilization greater than 8 h on POD 
1 in patients with TEA after colorectal surgery; how-
ever, it is not clear from their study how much of this 
activity was sitting or walking.
In the above studies, patients spent signifi cantly 
more time out of bed than in our study. Th e reason 
could be the methods of work of our medical staff  and 
even patients themselves. Patients sometimes were not 
ready to activate despite satisfactory analgesia and in-
formation about the benefi ts of early mobilization.
According to the results of our study, there were no 
signifi cant diff erences between the groups in the inci-
dence of side eff ects and perioperative complications 
except for nausea, sedation and postoperative delirium. 
Patients with TEA did not feel any weakness in their 
feet, nor recorded the presence of motor block.
In a study of a similar postoperative regimen with 
epidural local anesthetics, forced mobilization and 
early oral feeding, a signifi cantly reduced feeling of 
 fatigue was found in patients with TEA and there was 
no diff erence in the incidence of most side eff ects 
 between EA and IV-PCA6,10,17,18.
A large patient sample in the study performed by 
Flisberg et al.33 showed that patients with EA had bet-
ter analgesia after major surgery with a reduced inci-
dence of respiratory depression and sedation compared 
with patients with iv morphine analgesia.
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Our results correspond to the results of a meta-
analysis published by Dolin et al.34, according which 
IV-PCA was associated with the highest incidence of 
nausea and higher levels of sedation compared with 
EA. Th e incidence of nausea in patients with IV-PCA 
was signifi cantly higher than in our study. Th ere was 
a signifi cant decrease in the incidence of nausea and 
severe sedation over the time of analysis. Th e results of 
a meta-analysis published by Werawatganon et al.31 
show that EA provides better analgesia than IV-PCA 
after abdominal surgery without diff erences in the in-
cidence of other adverse eff ects.
Th e incidence of postoperative delirium requiring 
pharmacological intervention was signifi cantly greater 
in IV-PCA group during the fi rst 3 POD. Unfortu-
nately, little data are available on the eff ect of periop-
erative analgesic technique on the rate of postoperative 
delirium. Mann et al.19 conclude that epidural local 
anesthetics with opioid improve mental status com-
pared with IV-PCA. Th e study performed by Flisberg 
et al.33 showed that patients with EA were less con-
fused compared with patients with iv morphine anal-
gesia. Th e lower incidence of postoperative delirium in 
TEA group could be attributed to superior pain ther-
apy and reduced opioid consumption, earlier recovery 
of postoperative ileus, and initiation of oral feeding, 
lower levels of sedation and more effi  cient mobiliza-
tion35.
Although the criteria for discharge were achieved 
earlier in TEA group, patients in this group went 
home at the same time as those from IV-PCA group. 
Previous studies4,10,18,25 and meta-analyses studying the 
eff ects of TEA on the length of stay as a primary out-
come in colorectal surgery showed no diff erence in the 
length of stay3.
Conclusion
Solution of the problem of inadequacy of postop-
erative pain management does not actually lie in the 
usage of expensive medication or development and use 
of new techniques, but rather in optimal utilization of 
the already available drugs and clinically proven tech-
niques. Th e results of this study clearly demonstrated 
the importance of TEA as a preferred method for 
postoperative pain control after major open colorectal 
surgery. Understanding the benefi ts of TEA by both 
anesthesiologists and surgeons, establishing analgesic 
protocols, use of pain scales and documentation of an-
algesia and adverse eff ects, and adequate patient mon-
itoring are of crucial importance for implementation 
of TEA in routine practice.
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Sažetak
USPOREDBA TORAKALNE EPIDURALNE ANALGEZIJE I  INTRAVENSKE ANALGEZIJE 
KOJU KONTROLIRA BOLESNIK NAKON KOLOREKTALNIH ONKOLOŠKIH OPERACIJA
D. Radovanović, Z. Radovanović, S. Škorić-Jokić, M. Tatić, A. Mandić i T. Ivković-Kapicl
Cilj istraživanja bio je usporediti torakalnu epiduralnu analgeziju (TEA) i intravensku analgeziju koju kontrolira bolesnik 
(intravenous patient-controlled analgesia, IV-PCA) nakon otvorenih kolorektalnih onkoloških operacija. Prospektivnim istra-
živanjem je obuhvaćeno šezdesetoro bolesnika podijeljenih u dvije skupine. U skupini IV-PCA (n=30) poslijeoperacijska 
analgezija je osigurana morfi nom primijenjenim preko IV-PCA crpki, a u skupini TEA epiduralno primijenjenom smjesom 
levobupivakaina, fentanila i adrenalina (n=30). Kao primarni ishod analiziran je oporavak crijevne peristaltike, a kao sekun-
darni kvaliteta poslijeoperacijske analgezije u mirovanju, kod kašlja i pri mobilizaciji. Analizirani su i zadovoljstvo bolesnika 
analgezijom, vrijeme provedeno izvan postelje, učestalost neželjenih učinaka i poslijeoperacijskih komplikacija te dužina lije-
čenja u bolnici. Crijevna peristaltika je brže uspostavljena (p<0,001) i tekuća-kašasta prehrana ranije uvedena kod bolesnika 
u skupini TEA (p<0,001). Poslijeoperacijska bol koju su tijekom 3 poslijeoperacijska dana bolesnici osjećali u mirovanju, kod 
kašlja i pri mobilizaciji (p<0,001) bila je značajno manjeg intenziteta u skupini TEA u usporedbi sa skupinom IV-PCA. TEA 
je omogućila bržu ranu mobilizaciju (p<0,005) i zadovoljstvo bolesnika poslijeoperacijskom analgezijom (p<0,001). Mučni-
na, sedacija i poslijeoperacijski delirij bili su rjeđi u skupini TEA (p<0,05, p<0.001 i p<0,05). TEA osigurava značajno bolju 
učinkovitost u usporedbi s IV-PCA nakon otvorenih kolorektalnih onkoloških operacija i ima pozitivan učinak na uspostav-
ljanje crijevne peristaltike, početak peroralnog unosa, zadovoljstvo bolesnika i ranu mobilizaciju. Rezultati ovoga istraživanja 
dokazuju važnost primjene TEA kao prioritetne tehnike za analgeziju nakon opsežnih otvorenih kolorektalnih operacija.
Ključne riječi: Analgezija, epiduralna; Analgezija, pod kontrolom pacijenta; Kolorektalna kirurgija
